Introduction
'y-Glutamyltransferase (y-GT) is a multifunctional enzyme which participates in a number of metabolic processes, acting as a glutathionase and a glutaminase. It also plays roles in 'y-glutamyl amino acid formation, in the processing ofmercapturic acids, and in pathways involving prostaglandins, estrogens, and leukotrienes (2, 3, 20 (5, 8, 13) .
'y-GT activity has been assayed both colorimetrically and histochemically (1, 7, 11, (14) (15) (16) (17) 19 This would provide a strong tool for studying signal transduction of cytokines in purified human stem-cell populations.
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Materials and Methods
Colorimetric y-GT Analysis
Cell Preparation. The total cellular proteins of i0' cells were extracted using a variation of Hughey and Curthoy's method (9, 12) . Briefly, i0 cells were spun at 360 x g for 10 mm at YC and the medium was removed.
The cells were re-suspended in 0.1 ml Tris-Triton buffer (0.01 M Tris-HCI buffer in 0.9% NaCI, pH 8.0, and 1% Triton X-100).
The cell suspension was incubated on ice for 30 mm, centrifuged at 130 x g for 15 mm at YC, and the supernatant assayed.
Controls.
Multi-Enzyme Lin-Trol (Sigma; St Louis, MO), with a y-GT activity of890 U/liter at 37CC, was used to check the linearity ofthe method,
and was diluted 1:10 for use as an 89 U/liter y-GT control.
y-GT Assay. The enzyme extract was assayed for y-GT using a proce- and then allowed to stand overnight. Although the effects of this fixative on y-GT structure are not known, PBAF was used because of the fact that it preserves enzyme activity very well (1 1), allowing 7-GT activity to be cornpared between fixed films and unfixed cells. Films were then incubated with incubation medium in coplin jars for 1.75 hr at room temperature on a slow-moving shaker, rinsed briefly three times in barbital buffer, then once briefly in water. Films were counterstained for 2 mm in methyl green, washed briefly in alkaline tap water, and rinsed in distilled water. Stained dry films were mounted with buffered glycerol. Oil or mounting medium 
Results
Calculation of y-GTfrom Stain
The colorimetric 'y-GT activity of the samples ranged from 9-780 U/b' cells, and the histochemical stain clearly showed positive granulation in all cell lines ( Figure  1) . The negative control stains showed no positive granules. A plot of actual vs calculated 'y-GT activity shows this linear relationship ( Figure  2 ).
y-GTlnduction by Cytokines
KG-i cells treated with HA showed greatly increased granules with the 'y-GT stain, and DM50-treated KG-i cells showed reduced staining intensity ( Figure  3) . 'y-GT activity calculated from these stains correlated with the colorimetric 'y-GT activity of these cells. Similarly, 'y-GT induced by the other cytokines tested also showed strong correlation between the assays (results included in Table 1 ).
Discussion
Several investigators have used histochemical means to detect y-GT, but none have quantitatively correlated these results with direct analysis of 'y-GT activity (ii,14,15,b7,i9) .
In studies on the role of 'y-GT in signal transduction, a quantitative method for analyzing small cell numbers is required.
Our results using leukemic cell lines suggest that this is possible.
One potential
way to make the histochemical stain less subjective, and therefore more reproducible between laboratories, would be to use interactive image analysis systems that can quantitate stain intensity and distribution (21) . In addition, methods that utilize flow cytometric analysis could also provide a more quantita-C tive assay than methods requiring subjective visual interpretation. 
